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(57)Abstract: 

PURPOSE: To secure enhancement of amenity and, at the same time, 
power saving too in an air conditioning control device. 
CONSTITUTION: When a difference in cutaneous temperature between 
the target cutaneous temperature and the actual cutaneous temperature 
of an occupant is large, this device controls the blowoff airflow into a car 
room 10b so as to blow off convergently toward the occupant to 
decrease this difference in cutaneous temperature using the 
aforementioned target cutaneous temperature as an index. On the other 
hand, when the difference between cutaneous temperatures is small, it 
controls so as to blow off the blowoff airflow diffusively into the car 
room 10b to decrease the differential temperature between the set 
temperature inside the car room 10b and the actual temperature using 
the set temperature as an index. In such a case, amenity and power 
saving are secured by controlling the output of a compressor 50a in 
response to the state of blowing off. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The variable-capacity mold compressor which operates a refrigerating cycle, and a space 
temperature detection means to detect the actual temperature in air-conditioned space as space 
temperature, A space temperature-gradient decision means to determine the difference of the target 
space temperature in said air-conditioned space, and said detection space temperature as a space 
temperature gradient, A skin temperature detection means to detect the actual skin temperature of human 
being in said air-conditioned space, A target skin temperature decision means to determine target skin 
temperature based on said detection skin temperature, A skin temperature difference decision means to 
determine the difference of said decision target skin temperature and said detection skin temperature as a 
skin temperature difference, The temperature of the airstream which blows off in said air-conditioned 
space so that this decision skin temperature difference may be reduced, when said decision skin 
temperature difference is large is controlled. Moreover, airstream ********** w hi c h controls the 
temperature of said airstream to reduce said space temperature gradient when said decision skin 
temperature difference is small, Turn said airstream to human being and it blows off intensively so that 
said decision skin temperature difference may be reduced, when said decision skin temperature 
difference is large. Moreover, an airstream blowdown state control means to control said airstream to 
reduce said space temperature gradient when said decision skin temperature difference is small in order 
to blow off in diffusion in said air-conditioned space, The air-conditioning control unit which consists of 
a travel control means which controls the travel of said compressor based on this decision skin 
temperature difference when said decision skin temperature difference is large, and controls the travel of 
said compressor based on said space temperature gradient when said decision skin temperature 
difference is small. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the air-conditioning control unit suitable for adopting it 

as a car, a common building, etc. 

[0002] 

[Description of the Prior Art] In order to raise the amenity as shown in the former, for example, JP,1- 
2297 13, A, there are some which detect crew's actual skin temperature as sense-of-heat information of 
the crew of a car, and controlled air-conditioning of the vehicle interior of a room, moreover, when the 
skin temperature as crew's sense-of-heat information is detected about no crews In order to secure the 
crew who has not detected skin temperature, and the warm temperature-amenity of the whole vehicle 
interior of a room It is possible to control airstream to blow off the airstream which was blowing off 
intensively towards human being in diffusion in air-conditioning space as are shown in the Japanese- 
Patent-Application-No. No. 42632 [ three to ] specification and the detected actual skin temperature 
approaches target skin temperature. Moreover, what controlled the capacity or the rotational frequency 
of a compressor can be considered as are shown in the Japanese-Patent- Application-No. No. 43674 
[ three to ] specification and actual skin temperature approaches target skin temperature as what 
combines the improvement in the amenity and saving power by skin temperature detection, and is 
realized. 
[0003] 

[Problem(s) to be Solved by the Invention] However, what is shown in above-mentioned JP, 1-2297 13, A 
or a Japanese-Patent-Application-No. No. 42632 [ three to ] specification is not taken into consideration 
at all about saving power, although crew's amenity improves, moreover, in what is shown in a Japanese- 
Patent-Application-No. No. 43674 [ three to ] specification Since the acquaintance condition of actual 
skin temperature and target skin temperature is controlled against the index, If the skin temperature of 
the crew (for example, operator) who has detected skin temperature tends to approach target skin 
temperature, a blowdown state control means tends to blow off airstream to air-conditioning space in 
diffusion and it is going to lower the temperature of the whole vehicle interior of a room It serves as 
small capacity operation, and the blowdown rate of blowdown air of the compressor controlled by the 
index in how depending on which skin temperature similarly approaches is also slow, the capacity 
which lowers the temperature of air-conditioning space is insufficient, and it has the fault that all crews 
cannot be provided with comfortable air-conditioning. Then, this invention also tends to secure saving 
power to improvement in the amenity, and coincidence in an air-conditioning control unit that the above 
mentioned should be coped with. 
[0004] 

[Means for Solving the Problem] The variable-capacity mold compressor which operates a refrigerating 
cycle in solution of the above-mentioned technical problem so that the configuration of this invention 
may be illustrated in drawing 1 , A space temperature detection means 1 to detect the actual temperature 
in air-conditioned space as space temperature, A space temperature-gradient decision means 2 to 
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determine the difference of the target space temperature in said air-conditioned space, and said detection 
space temperature as a space temperature gradient, A skin temperature detection means 3 to detect the 
actual skin temperature of human being in said air-conditioned space, A target skin temperature decision 
means 4 to determine target skin temperature based on said detection skin temperature, A skin 
temperature difference decision means 5 to determine the difference of said decision target skin 
temperature and said detection skin temperature as a skin temperature difference, The temperature of the 
airstream which blows off in said air-conditioned space so that this decision skin temperature difference 
may be reduced, when said decision skin temperature difference is large is controlled. Moreover, 
airstream ********** 5 w hich controls the temperature of said airstream to reduce said space 
temperature gradient when said decision skin temperature difference is small, Turn said airstream to 
human being and it blows off intensively so that said decision skin temperature difference may be 
reduced, when said decision skin temperature difference is large. Moreover, an airstream blowdown 
state control means 7 to control said airstream to reduce said space temperature gradient when said 
decision skin temperature difference is small in order to blow off in diffusion in said air-conditioned 
space, It is in having made it consist of a travel control means 8 which controls the travel of said 
compressor based on this decision skin temperature difference when said decision skin temperature 
difference is large, and controls the travel of said compressor based on said space temperature gradient 
when said decision skin temperature difference is small. 
[0005] 

[Function] The space temperature detection means 1 detects the actual temperature in air-conditioned 
space as space temperature by having carried out the deer and having constituted this invention in this 
way. The skin temperature detection means 3 detects the actual skin temperature of human being in said 
air-conditioned space. The space temperature- gradient decision means 2 determines the difference of the 
target space temperature in said air-conditioned space, and said detection space temperature as a space 
temperature gradient. If the target skin temperature decision means 4 determines target skin temperature 
based on said detection skin temperature and the skin temperature difference decision means 5 
determines the difference of said decision target skin temperature and said detection skin temperature as 
a skin temperature difference The temperature of said airstream is controlled so that the temperature of 
the airstream which blows off in said air-conditioned space is controlled to reduce this decision skin 
temperature difference when said decision skin temperature difference is large, and airstream 
********** 6 reduces said space temperature gradient, when said decision skin temperature difference 
is small. Moreover, to turn said airstream to human being, to blow off intensively so that said decision 
skin temperature difference may be reduced when said decision skin temperature difference is large, and 
to reduce said space temperature gradient, when said decision skin temperature is small, the airstream 
blowdown state control means 7 controls said airstream so that it may blow off in diffusion in said air- 
conditioned space. Moreover, when said decision skin temperature difference is large, the travel of said 
compressor is controlled based on this decision skin temperature difference, and the travel control means 
8 controls the travel of said compressor based on said space temperature gradient, when said decision 
skin temperature difference is small. 
[0006] 

[Effect of the Invention] Thus, to reduce this skin temperature difference, when said decision skin 
temperature difference is large, by making said target skin temperature into an index, it controls so that 
the airstream blowdown state control means 7 turns said airstream to human being and blows off 
intensively. On the other hand, since it controls to reduce said space temperature gradient so that the 
airstream blowdown state control means 7 blows off said airstream in diffusion in said air-conditioned 
space by making said target temperature into an index when said decision skin temperature is small 
However the temperature environment of said air-conditioned space inside and outside may change, air- 
conditioning in said air-conditioned space is controllable proper, always securing the temperature sense 
of a request of human being proper. Saving power of this seed equipment can be realized without being 
able to eliminate useless control of this compressor, consequently following unnecessary power 
consumption on said compressor, since in this case it controls the travel of said compressor by making 
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air- temperature sensor 100c, the detection signal of a solar radiation level from lOOd of sun sensors, the 
skin temperature detecting signal from skin temperature sensor lOOe, the water temperature detection 
signal from lOOf of coolant temperature sensors, and the port temperature detection signal from Deguchi 
** sensor lOOg are generated as the 1st - the 7th digital signal. A microcomputer 120 performs a 
computer program by co-operation with A-D converter 110 according to the flow chart shown in 
drawing 5 , drawing 6 , and drawing 7 , and carries out data processing required for drive circuit 40a, 
capacity controlling mechanism 50b, and drive control of each servo motors 60a, 80a, and 90a during 
this activation. However, the above-mentioned computer program is beforehand memorized by ROM of 
a microcomputer 120. Moreover, a microcomputer 120 answers closing of the ignition switch IG of the 
car concerned, electric power will be supplied to it from Dc-battery Ba, will be in an operating state, 
answers an actuation signal from the actuation switch SW, and starts activation of a computer program. 
[001 1] In this example constituted as mentioned above, the engine of the car concerned shall be started 
based on closing of an ignition switch IG. Moreover, if an actuation signal is generated from the 
actuation switch SW, according to the flow chart of drawing 5 , drawing 6 , and drawing 7 , by step 200, 
a microcomputer 120 will start activation of a computer program and will process initialization at the 
following step 210. subsequently, a microcomputer 120 receives each value (the following and preset 
temperature ~ it is called Tset, bashful ** Tr, outside air temperature Tarn, intensity of radiation ST, 
skin temperature Ts, water temperature Tw, and Deguchi ** Te) of the 1st - the 7th digital signal from 
A-D converter 1 10 at step 220. 

[0012] A microcomputer 120 determines the desired value (henceforth the target sense of heat So) of 
crew's hot sense of heat of being cold, at step 230 the appropriate back according to the outside air 
temperature Tarn and intensity of radiation ST in initial bashful ** Trint and step 220 based on the 
following several 1. This means that the target sense of heat So is set up by making into a factor the 
thermal load with which crew was exposed, and the thermal load condition into vehicle room 10b before 
starting the air-conditioning control by the air-conditioning control unit concerned. 
[Equation 1] 

In So=Kl, Trint+K2, Tam+K3 and ST+K4, however several 1, each signs Kl, K2, K3, and K4 express a 
constant. Moreover, initial bashful ** Trint is equivalent to bashful ** Tr at the time of generating of the 
actuation signal from the actuation switch SW (at namely, the time of air-conditioning initiation of the 
air-conditioning control unit concerned), and is temporarily memorized by RAM of a microcomputer 
120 at the time of generating of this actuation signal. Moreover, it was determined that several one 
realized the property shown in drawin g 8 , and this ROM of several 1 microcomputer 120 memorizes 
beforehand. In this case, the property of drawin g 8 defines outside air temperature Tarn for the target 
sense of heat So as a parameter according to initial bashful ** Trint. 

[0013] A microcomputer 120 determines the skin temperature at the time of the stationary which attains 
this decision target sense of heat at this step 230 according to the decision target sense of heat So based 
on the following several 2 (henceforth skin temperature Tss at the time of a stationary) the appropriate 
back. 

[Equation 2] Tss= (So-K7) / K5, however this several 2 are defined as follows. Since strong 
functionality is between crew's actual sense of heat and actual skin temperature, the following several 3 
is materialized. 

[Equation 3] S=K5, Ts+K6, and (dTs/dt) +K7 ~ in this several 3, each sign K5, and K6 and K7 are 
constants, respectively. Moreover, (dTs/dt), the rate of a temporal response of skin temperature Ts (it is 
called skin temperature rate of change) is expressed. However, each constant in this several 3 has the 
value of the range pinpointed by the following several 4 which transformed and obtained several 3. 
[0014] 
[Equation 4] 

S={A(Ts-B) +C-(dTs/dt)} - alpha+K, however Sign A express the difference (namely, inclination) of 
the feeling memorized value of temperature to a difference of crew's skin temperature with the 
multiplier of the range of 0.4-1.0. Sign B expresses the multiplier of the range of 32.8-35.0 for making 
skin temperature and temperature sense correspond to the difference of the feeling memorized value of 
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this decision skin temperature difference into an index when said decision skin temperature difference of 
the travel control means 8 is large, and the travel of said compressor is controlled by making said space 
temperature gradient into an index when said decision skin temperature difference is small. 
[0007] 

[Example] Hereafter, if a drawing explains - example of this invention, drawing 2 - drawing 4 show the 
example by which this invention was applied to the air-conditioning control unit for cars. This air- 
conditioning control device has the air duct 20 equipped in engine room 10a of the car concerned, in this 
air duct 20, it applies down-stream from that upstream, and the inside-and-outside mind switch damper 
30, a blower 40, an evaporator 50, the air mix damper 60, the heater core 70, and the blowdown grills 80 
and 90 of a pair are arranged. The inside-and-outside mind switch damper 30 is switched to the open air 
installation location, and permits the inflow as airstream of the open air through open air inlet 2 1 a into 
an air duct 20. Moreover, the inside-and-outside mind switch damper 30 is switched to the bashful 
installation location, and permits the inflow as bashful airstream in vehicle room 10b through bashful 
inlet 21b into an air duct 20. 

[0008] A blower 40 is introduced according to the rotational speed of the blower motor M driven by 
drive circuit 40a as airstream through the inside-and-outside mind switch damper 30 into an air duct 20, 
and ventilates towards an evaporator 50. An evaporator 50 cools the airstream from a blower 40 
according to actuation of variable-capacity mold compressor 50a of the refrigerating cycle of an air- 
conditioning control device. Compressor 50a operates in response to power alternatively from the engine 
of the car concerned, and the capacity of this compressor 50a changes according to actuation of capacity 
controlling mechanism 50b. A residual cooling air style is turned to each blowdown grills 80 and 90, 
and the air mix damper 60 makes it flow while it is driven by servo motor 60a and makes the cooling air 
style from an evaporator 50 flow into the heater core 70 according to the opening. As shown in drawin g 
3 , each blowdown grills 80 and 90 counter the right-and-left both sides of the auxiliary seat 1 1 in 
vehicle room 10b, are arranged by each diffusers 22 and 23 of an air duct 20 in the left-hand side 
anterior part of a dashboard 12, they drive the blowdown grill 80 by servo motor 80a, make right and 
left rock each louvers 81-81, and change the direction of the blowdown airstream from a diffuser 22. On 
the other hand, drive the blowdown grill 90 by servo motor 90a, it makes right and left rock each louvers 
91-91, and changes the direction of the blowdown airstream from a diffuser 23. 
[0009] The actuation switch SW is operated when operating an air-conditioning control unit, and it 
produces an actuation signal, temperature setter 100a is operated when setting the temperature in vehicle 
room 10b as desired temperature — having — the temperature of this request — preset temperature — it 
generates as a signal. As bashful ** sensor 100b is shown in drawin g 2 , it is arranged in the right-and- 
left center section of the front wall of a dashboard 12, and atmospheric temperature sensor 100b detects 
the actual temperature in vehicle room 10b, among these it generates as an inner atmospheric 
temperature detecting signal. Outside-air-temperature sensor 100c detects the actual temperature of the 
open air of the car concerned, and generates it as an outside-air-temperature detecting signal. lOOd of 
sun sensors is arranged in the right-and-left center section of the upper wall of a dashboard 12, lOOd of 
this sun sensor detects the actual intensity of radiation which carries out incidence into vehicle room 
10b, and they generate it as a detection signal of a solar radiation level. Skin temperature sensor lOOe is 
constituted by the infrared sensor, and this skin temperature sensor lOOe is countered and arranged in the 
head of the crew who sat down in an auxiliary seat 1 1 in the upper wall first transition left section in 
vehicle room 10b, as shown in drawing 2 . Carrying out a deer, this skin temperature sensor lOOe 
generates the skin temperature detecting signal which detects the infrared radiation emitted from crew's 
head, and expresses the skin temperature of this head. 

[0010] lOOf of coolant temperature sensors detects the actual temperature of the cooling water in the 
engine-coolant network of the car concerned, and they are generated as a water temperature detection 
signal. Deguchi ** sensor lOOg, the actual temperature of the blowdown airstream of the outlet of an 
evaporator 50 is detected, and it generates as a port temperature detection signal. A-D converter 110 — 
the preset temperature from temperature setter 100a ~ a signal, the inner atmospheric temperature 
detecting signal from bashful ** sensor 100b, the outside-air-temperature detecting signal from outside- 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 5/24/2007 



JP,05-069725,A [DETAILED DESCRIPTION] 



Page 5 of 1 1 



temperature defined by the coefficient A. A constant C expresses the value of the range of 10.0-85.0 
which show contribution which the feeling memorized value of temperature of the rate of change of skin 
temperature receives. Sign alpha expresses the value over spacing of the feeling memorized value of 
****** temperature. Moreover, Sign K expresses the reference value of the feeling memorized value of 
temperature. In addition, the unit of skin temperature is **. Rate of a temporal response (dTs/dt) For 
example, they are (degree C /sec). 

[0015] moreover, above-mentioned temperature sense makes zero the reference value K at this time on 
the basis of the temperature sense which is not warmly or coolly, i.e., the feeling condition of nothing, a 
value alpha is set to 1, and it changes from the temperature sense condition that temperature sense is not 
which, either to the hotter one ~ it is alike, and it follows, and becomes large, and temperature sense 
changes to the colder one conversely — if it determines that it is alike, and it follows and becomes small 
~ temperature sense S ~ for example, it can express as follows. That is, a little "3" expresses ****, "2" 
expresses ******, "5" expresses **** very much and "0" expresses [ "4" expresses **** and / a little 
"1" expresses ****** and ] that it is not which, either. Moreover, "-2" expresses ******, a little "-3" 
expresses ****, a little "-1" expresses ****** } and "-5" expresses [ "-4" expresses **** and ] **** very 
much. In addition, a reference value K may be defined corresponding to any of above-mentioned 
temperature sense, and reference values K may be values other than zero. Moreover, values alpha may 
be values other than "1", and they may be given with the variable which becomes large as they keep 
away from a reference value K. Then, in this several 3, S was set with So (dTs/dt), and it set with =0, 
and Ts was beforehand memorized to ROM of a microcomputer 120 in quest of several 2 by Tss and 
Lycium chinense. 

[0016] Subsequently, a microcomputer 120 determines skin temperature difference **Ts at this step 230 
according to skin temperature Tss based on the following several 5 at the time of the skin temperature Ts 
in step 220, and a stationary. 

[Equation 5] **Ts=Ts-Tss, however this ROM of several 5 microcomputer 120 memorize beforehand. 
[0017] Thus, after data processing in step 230 is completed, a microcomputer 120 determines the target 
blast weight V at the following step 240 according to skin temperature difference **Ts in step 230 based 
on the V-**Ts pattern data which specify the relation between the target blast weight V from the blower 
40 shown by drawing 9 , and skin temperature difference **Ts stair-like. However, V-**Ts pattern data 
are the following, and are made and obtained, when the blast weight which crew senses is comfortable 
in ** **Ts by boiling various **Ts(es) and changing them was investigated experimentally, the result as 
shown in drawing 10 was obtained. According to this, liking blast weight with lower crew is admitted as 
**Ts decreases. The deer was carried out, above-mentioned V-**Ts pattern data were set up based on 
the experimental result as shown in this drawin g 10 , and it memorized beforehand to ROM of a 
microcomputer 120. 

[0018] After data processing in step 240 is completed as mentioned above, based on the Gr-**Ts pattern 
data with which a microcomputer 120 expresses with the following step 250 each blowdown direction 
Gr of both the blowdown grills 80 and 90 shown by the characteristic curve Ld of drawing 1 1 , skin 
temperature difference **Ts, and the relation of a between, the direction Gr of the blowdown is 
determined according to skin temperature difference **Ts in step 230. Here, the derivation basis of Gr- 
**Ts pattern data is explained. According to approach to the target sense of heat So of crew's actual 
sense of heat S accompanying reduction of skin temperature difference **Ts, crew comes to like 
reduction of blowdown airstream as mentioned above. For this reason, while skin temperature difference 
**Ts is large, when each blowdown direction Gr of both the blowdown grills 80 and 90 is turned to 
crew and skin temperature difference **Ts becomes small, each blowdown direction Gr of both the 
blowdown grills 80 and 90 can be shifted from crew's location, and it is made to turn in vehicle room 
10b. This means that each blowdown direction Gr of both the blowdown grills 80 and 90 is controlled to 
blow off so that it blows off so that skin temperature difference **Ts may be reduced, airstream is 
turned to crew and it blows off intensively when skin temperature difference **Ts is large, and the space 
temperature gradient in vehicle room 10b may be reduced, when skin temperature difference **Ts is 
small, and to blow off airstream in diffusion in air-conditioned space. 
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V b i = f (Tsi ) 

However, a sign K9 expresses a constant. 

[0024] Moreover, the amount Qmi of metabolic turnover thermogenesis according to the temperature of 
a layer occurs by a living body's metabolic turnover activities, and it is expressed with each class by the 
following several 10. 
[Equation 10] 

(Tsl-K,.)/lCj 

Qmi = K 10 • 2 

However, in several 10, each signs K10, Kl 1, and Kg express a constant, respectively. A deer is carried 
out, the sum of Qbi and Qmi which were calculated by above-mentioned several 8 and several 10 is 
substituted for several 9 Di, the obtained alliance difference equation is solved by the well-known 
solution method, and the temperature of a layer is searched for. In addition, if in charge of the 
calculation approach decision of Vbi and Qmi, it referred to calculation of the skin blood stream in the 
heat flow rate analysis by the heat transport model of the peripheral circulation by ******, a medical 
electron, bionics, the 23rd volume, No. 7, pp503 - December, 1985 [ 508 or ], and Masahiro Iwatani, a 
medical electron and bionics, the 20th volume, No. 4, and the reference in pp249 - August, 1982 [ 255 
or]. 

[0025] Next, it is thought that the income and outgo of the heat in a skin front face balance supposing 
the conduction heating value Qcd between the layers inside a skin front face and this front face, the heat 
gain Qr by solar radiation, and the amount Qe of latent heat by evaporation of sweat as shown in the 
following several 1 1 . 

[Equation 1 1] Qcd+Qr+Qe+Qcv=0 and the emission heating value Qcv by the convection current set the 
heat transfer rate of air to alpha, set a target vehicle room temperature to Ta, and are expressed by the 
following several 12 by setting skin temperature to Ts. 
[Equation 12] Qcv=alpha- {Ta-Ts (n+1)} 

However, alpha in this several 12 sets an air speed to V, and is expressed by the following several 13 as 

this V function of theK12th power. 

[0026] 

[Equation 13] 
a = f ( v ^' 2 > 

However, in this several 13, a sign K12 expresses a constant. A deer is carried out, and when several 12 
is substituted and transformed into several 1 1, the target vehicle room temperature Ta is expressed by 
the following several 14. 

[Equation 14] Ta=Ts-(Qcd+Qr+Qe)/alpha or when cutting, several 14 shows Ta, then a good thing for 
the target vehicle room temperature for setting skin temperature to Ts (n+1) under Qcd, Qr, and Qe. 
Therefore, the target vehicle room temperature Ta for realizing target skin temperature Ts (n+1) after **t 
(sec.) for which it asked by several 6 can be searched for by solving this several 14. 
[0027] First, the conduction heating value Qcd between the layers inside a skin front face and this front 
face is calculated based on the following several 15 using the temperature Ts2 and skin temperature 
(temperature of the n-lst layers) Ts (n-1) of the 2nd layer which solve the alliance difference equation 
shown in several 7, and are obtained. 
[Equation 15] Qcd=K13- {Ts2-Ts (n+1)} 

However, in this several 15, a sign K13 expresses a constant. Next, the heat gain Qr by solar radiation is 
given according to the intensity of radiation ST in step 220. Moreover, the amount Qe of latent heat by 
evaporation of sweat is given by the following several 16. 
[Equation 16] 

Qe = 0.7-Mrsw«{2 / } 
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[0019] However, each blowdown direction Gr of both the blowdown grills 80 and 90 expresses with IN 
the direction turned to in the center of right and left of the auxiliary seat 11, and expresses the direction 
[ both sides / of the auxiliary seat 11/ right-and-left ] outside shifted with OUT. Moreover, since sense 
of incongruity would be given to crew when each blowdown direction Gr of both the blowdown grills 
80 and 90 changes suddenly, the direction of middle of the direction Gr of the blowdown of HALF was 
defined between IN and OUT. The deer was carried out, the relation between the direction Gr of the 
blowdown shown by the characteristic curve Ld of drawing 1 1 and skin temperature difference **Ts 
was determined as Gr-**Ts pattern data, and it memorized beforehand to ROM of a microcomputer 120. 
In addition, the hysteresis of a characteristic curve Ld prevents the change to IN of the direction Gr of 
the blowdown from OUT, or generating of hunting at the time of the reverse change. Moreover, the 
decision of change to another side from one side of the directions IN and OUT of both blowdown is 
made through the direction HALF of the blowdown. 

[0020] Next, in step 255, when it is distinguished that the direction Gr of the blowdown is except OUT 
(IN or HALF), the skin temperature Ts (n+1) after sampling-time spacing **t (sec.) which needs a 
microcomputer 120 in order to maintain crew's sense of heat S uniformly at step 260 based on the 
following several 6 is determined according to the skin temperature Ts in step 220, and the target sense 
of heat So in step 230. 

[Equation 6] Ts(n+1) = {(So-K7) **t+K6 and Ts (n)} /(**t and K5+K6) 

However, this several 6 sets Ts in several 3 to Ts (n+1), (dTs/dt) is set to [{Ts(n+1)-Ts(n)} / **t], it is 
what transformed and calculated several 3, and this ROM of several 6 microcomputer 120 memorizes 
beforehand. However, in this several 6, Ts (n) shows current skin temperature, and Ts (n+1) expresses 
the skin temperature after t (sec). 

[0021] The appropriate back, in each steps 270 and 280, a microcomputer 120 is the following, makes 
the target vehicle room temperature Ta and target ********** Tao, and operates sequentially. If the 
target skin temperature Ts (n+1) given every moment by several 6 is realizable, crew's sense of heat S is 
uniformly maintainable. That is, as shown in drawi ng 12 , in order to make the sense of heat S 
regularity, when crew's skin temperature is high, change of skin temperature is given with big rate of 
change (an alternate long and short dash line shows in drawing 12 ), and when the skin temperature at 
the time of entrainment is low, change of skin temperature can be given with small rate of change (a 
broken line shows in drawing 12 ). 

[0022] Subsequently, it thinks that a time change of the difference of the amount of thermogenesis from 
crew's interior of the body and the heat release to the outside of the body gives change to skin 
temperature, and asks for whenever [ for realizing skin temperature Ts (n+1) after t (sec.) / vehicle room 
air temperature ] as a target vehicle room temperature Ta based on the skin model of crew's body. In this 
case, the skin model adopted by this example becomes as stratum cutaneum membranae tympani 
supposing the model of n layers, as drawin g 13 shows. A deer is carried out, temperature of the i-th layer 
is set to Tsi, the temperature of each class is expressed with the several 7 following difference equation, 
and temperature Ts2-Tsn- 1 of each class is calculated by solving this difference equation. 
[Equation 7] 

In Ai-Tsi=Bi-Tsi+l+Ci-Tsi-l+Di this example, the skin temperature Ts (n+1) after t (sec.) is given to 
Tsi as boundary condition, and the in-the-living-body deep part temperature Tb is given to Tsn. 
[0023] Moreover, the sum of the heating value Qbi and the amount Qmi of metabolic turnover 
thermogenesis by the blood flow is given to Di as a generation term. In the layer of eye i (i=2-n) watch, 
the blood of temperature Tb is flowing by the flow rate Vbi according to the temperature Tsi of a layer 
here, and the heating value Qbi by the blood flow is supplied. However, this Qbi is expressed with the 
following several 8. 
[Equation 8] Qbi=K8andVbi- (Tb-Tsi) 

However, in several 8, a sign K8 expresses a constant. Here, a flow rate Vbi can be expressed as a 
function of the temperature Tsi of the i-th layer, and is expressed by the following several 9. 
[Equation 9] 
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However, the sign Mrsw in this several 16 is expressed by the following several 17. 
[0028] 

[Equation 17] 

Mrsw=250 and sigmacr-100 -(sigmacr)- (sigmask) 

Moreover, sigmask and sigmacr in this several 17 are expressed by the following several 18 and several 
19, respectively. 
[Equation 18] 

2 s k = {( STsD/Ll - CI 
[Equation 191^ 

E c r = {,ZTsi/(n-L)} - C 2 

However, in several 18, a sign CI expresses a constant. Moreover, in several 19, a sign C2 expresses a 
constant. Moreover, sigmask shall show the mean temperature from a skin front face to the Lth layer, 
sigmacr shall show the mean temperature from the Lth layer to the deepest part, and Qe shall not exceed 
saturation evaporation, in addition, An 1 by A.P.Gagge, J.A.J. Stolwijk, and Y.Nishi if in charge of 
determining the operation approach of this amount Qe of latent heat and P247- it referred to 262 or 1971 
reference. Effective Temperature ScaleBased on a Simple Model of HumanPhysiologycal Regulatory 
ResposeASHRAE Trans Vol.77 and Part 

[0029] The target vehicle room temperature Ta is searched for by substituting for 14 above Qcd, Qr, and 
Qe which were calculated as mentioned above, and substituting the target skin temperature Ts (n+1) for 
which Ts of the same number 14 was asked by several 6. And in this example, the target vehicle room 
temperature Ta searched for from several 14 is made into the laying temperature Tset of control 
whenever [ vehicle room air temperature ], and the need blowdown temperature Tao is calculated, and 
the target opening of the air mix damper 60 is determined in consideration of the water temperature Tw 
and Deguchi ** Te in step 220. 

[0030] Thus, after data processing in steps 270 and 280 is completed, a microcomputer 120 sets to the 
following step 290. After performing the following control, using **Ts, (dTs/dt), and (Ts-Tsamp) Ts as 
an index, At step 300, the blast weight of the blower 40 based on the target opening of the air mix 
damper 60 based on the result of an operation in steps 280 and 290 and the decision result in step 240, 
the capacity of compressor 50a based on the result of an operation in step 290, etc. are outputted. 
However, in (Ts-Tsamp), Tsamp expresses the skin temperature which should be made after sampling- 
time **t. Therefore, (Ts-Tsamp) is in agreement with -(dTs/dt) -**t. If it is at the air conditioning and 
heating time and change of these indexes is considered, as drawing 14 (A) shows, and **Ts and (dTs/dt) 
(Ts-Tsamp) change which approaches zero with time amount are carried out and it is shown in drawing 
14 (B), Ts will change so that Tso may be approached. 

[0031] If each index similarly arranges the need capacity of an air conditioner, **Ts, (dTs/dt), and (Ts- 
Tsamp) will change focusing on zero, and as shown in drawin g 15 (A), as Ts is shown in drawin g 15 
(B), they will change focusing on Tso. In this case, cooling capacity is so large that **Ts, (dTs/dt), and 
(Ts-Tsamp) Ts become large at a plus side as shown in drawing 15 (A) and (B), and it becomes the form 
where heating capacity becomes large, so that **Ts, (dTs/dt), and (Ts-Tsamp) Ts become large on the 
other hand at a minus side. There are the capacity and the rotational frequency of compressor 50a in the 
factor related to the power when making the need capacity for attaining this crew's sense of heat. A deer 
is carried out, and the capacity or the rotational frequency of compressor 50a is decreased as the target 
skin temperature which attains the target sense of heat with crew's actual comfortable skin temperature 
in step 220 is approached. That is, there are the sense of heat whose skin temperature is the factor of the 
amenity, and strong correlation, by using the strong skin temperature of the sense of heat and correlation 
as an index, as shown in drawing 15 (A) and (B), the capacity (need capacity for making the sense of 
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heat regularity) which crew needs each time can be known, and futility can be lost as air-conditioning. 
Consequently, the sense of heat which is the factor of the amenity is attained in saving power. 
[0032] Moreover, the map as shown in drawi n g 1 6 is beforehand memorized by ROM of a 
microcomputer 120. That is, in control by **Ts, **Ts (difference of the current skin temperature Ts and 
the target skin temperature Tso at the time of the stationary which makes the sense of heat) is taken 
along an axis of abscissa, the opening of the air mix damper 60, the capacity of compressor 50a, and a 
rotational frequency are taken along an axis of ordinate, and **Ts is divided into five fields. **Ts takes 
the value to which the capacity of compressor 50a is the minimum value, and the rotational frequency of 
compressor 50a is the minimum value, and the opening of the air mix damper 60 attains target 
blowdown temperature further on both sides of zero by the air mix damper regulatory region Zl of a 
(**Ts)-(**Ts) b. 

[0033] Moreover, **Ts is air mix damper regulatory region. The value to which it is an air conditioning 
side, and the rotational frequency of compressor 50a is the minimum value in the large (**Ts) capacity 
regulatory region of b-(**Ts) c, and the opening of the air mix damper 60 is air conditioning side 
maximum, and the capacity of compressor 50a was in direct proportion to **Ts further from Zl is taken, 
moreover, **Ts the capacity control area Z2 — an air conditioning side — it is — large (**Ts) revolving- 
speed-control field Z3 of c-(**Ts) d **** ~ the capacity of compressor 50a is maximum, and the 
opening of the air mix damper 60 is air conditioning side maximum, and the value to which the 
rotational frequency of compressor 50a was in direct proportion to **Ts is taken further. Furthermore, 
**Ts is an air conditioning side from the revolving-speed-control field Z3, and the rotational frequency 
of compressor 50a is maximum in the large field Z4, and the capacity of compressor 50a is maximum, 
and the opening of the air mix damper 60 takes air conditioning side maximum further. In addition, the 
air mix damper 60 is a field by the side of heating from air conditioning side maximum. In Z5, since 
circulation of a refrigerant is unnecessary, it will be in the idle state of compressor 50a. 
[0034] The map of drawing 16 Thus, since [ for example, ] this power difference cannot be judged in 
each index even if a difference has compressor 50a in the same capacity by the case of the rotational 
frequency max in 80 (%) capacity, and 100 (%) capacity in the case of a rotational frequency 80 (%), 
When the fields Z2 and Z3 which control the factor of a rotational frequency and capacity independently 
are created and it becomes max in the field, he uses, using together with other factors, and is trying to 
plan capacity increase, on the other hand, the case where it is distinguished in step 255 that the direction 
Gr of the blowdown is OUT — a microcomputer 120 ~ step 310 -- the following several 20 — being 
based — the preset temperature from A-D converter 1 10 — the target blowdown temperature Taoout is 
calculated according to Tset, bashful ** Tr, outside air temperature Tarn, and intensity of radiation ST. 
[Equation 20] Each signs K13, K14, K15, K16, and K17 are constants in Taoout=K13, Tset-K14, Tr- 
K15, ST-K16 and Tam-K17, however several 20. subsequently, the microcomputer 120 ~ the following 
step 320 ~ several 21 — being based — the preset temperature from A-D converter 110 — the difference 
of Tset and bashful ** Tr is calculated. 

[Equation 21] **Tr=Tr-Tset [0035] The map as shown by drawing 17 is beforehand memorized by 
ROM of a microcomputer 120, and a microcomputer 120 determines the operational status of 
compressor 50a as it at the following step 330 according to the aforementioned **Tr based on this map. 
Drawing 17 takes **Tr along an axis of abscissa, the opening of the air mix damper 60, the capacity of 
compressor 50a, and a rotational frequency are taken along an axis of ordinate, and **Tr is divided into 
five fields. **Tr sandwiches zero and it is the air mix damper regulatory region of a (**Tr)-(**Tr) b. In 
Zl, the capacity of compressor 50a is the minimum value, and the rotational frequency of compressor 
50a is the minimum value, and the value to which the opening of the air mix damper 60 attains target 
blowdown temperature is taken further. Moreover, rather than the air mix damper regulatory region Zl, 
it is an air conditioning side, and the rotational frequency of compressor 50a is the minimum value in the 
large (**Tr) capacity regulatory region of b-(**Tr) c, and the opening of the air mix damper 60 is air 
conditioning side maximum, and **Tr takes further the value to which the capacity of compressor 50a 
was in direct proportion to **Tr. 

[0036] Moreover, **Ts is an air conditioning side from the capacity control area Z2, and it is the large 
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(**Tr) revolving-speed-control field of c-(**Tr) d. In Z3, the capacity of compressor 50a is maximum, 
and the opening of the air mix damper 60 is air conditioning side maximum, and the value to which the 
rotational frequency of compressor 50a was in direct proportion to **Tr is taken further. Furthermore, 
**Tr is an air conditioning side from the revolving-speed-control field Z3, and the rotational frequency 
of compressor 50a is maximum in the large field Z4, and the capacity of compressor 50a is maximum, 
and the opening of the air mix damper 60 takes air conditioning side maximum further. In addition, the 
air mix damper 60 is a field by the side of heating from air conditioning side maximum. In Z5, since 
circulation of air conditioning is unnecessary, it will be in the idle state of compressor 50a. 
[0037] The map of dr aw ing 17 Thus, since [ for example, ] this power difference cannot be judged in 
each index even if a difference has compressor 50a in the same capacity by the case of the rotational 
frequency max in 80 (%) capacity, and 100 (%) capacity in the case of a rotational frequency 80 (%), 
When the fields Z2 and Z3 which control the factor of a rotational frequency and capacity independently 
are created and it becomes max in the field, he uses, using together with other factors, and is trying to 
plan capacity increase. In addition, without restricting to an infrared sensor as skin temperature sensor 
lOOe in operation of this invention, the sensor which adheres to crew's skin and carries out direct 
detection of the actual skin temperature may be adopted and carried out, and a simulation skin 
temperature sensor may be adopted and carried out. In this case, this simulation skin temperature sensor 
is a sensor which has the temperature in vehicle room 10b, an air current, and the structure that outputs 
the estimate of the skin temperature under radiation or humidity, and simulates generation of heat and 
heat dissipation of crew. Moreover, the crew of the seat of not only the person of a passenger seat but 
others is satisfactory for the crew who measures skin temperature, and two or more crews are 
satisfactory for him. 

[0038] Moreover, a blast weight pattern as shown in drawing 9 in operation of this invention is good 
also as a pattern not only a stair-like thing but continuous. Moreover, in said example, although blast 
weight was determined based on **Ts by several 5, to replace with this and what is necessary is just a 
value accompanied by change according to change of the sense of heat crew's body. For example, blast 
weight V may be calculated based on the following several 22, using skin temperature rate of change 
(dTs/dt) as an index of blast weight control of other formats. 
[Equation 22] V=K18- (dTs/dt) 

However, in this several 22, a sign K18 expresses a constant. Here, (dTs/dt) is calculated by the 
following several 23 which transformed several 3 and made the sense of heat S the target sense of heat 
So. 

[Equation 23] 

As shown in drawing 18 (A), criteria serve as zero, and the pattern of the blast weight in dTs/dt= {So- 
(K5 and Ts+K7)} / K6, however this index serves as a property which lowers blast weight as it 
approaches this. 

[0039] Moreover, in said example, although blast weight was determined based on **Ts by several 5, it 
may replace with this and the following several 24 may determine blast weight V using current skin 
temperature and the skin temperature Tsamp which should be made by the time of the sampling of t- 
hour after [ ** ] **. 
[Equation 24] 

V=K19and(Ts-Tsamp) =K19- (-Ts and **t) 

However, a sign K19 expresses a constant, moreover ~ this index — several 22 ~ setting (dTs/dt) ~ it 
considers as the value which asks, next calculates (-(dTs/dt) -**t) (Ts-Tsamp), and considers as an 
index. In the property of this index, blast weight is lowered, so that criteria approach this by zero, as 
shown in drawing 18 (B). 

[0040] Furthermore, the following several 25 may determine blast weight V, using skin temperature Ts 
as it is. 

[Equation 25] In V=K20, Ts, however this index, by doubling and using Tss calculated using several 2, 
skin temperature Ts serves as criteria and blast weight is determined until Ts is set to Tss (refer to 
drawing 18 (C)). Moreover, a proper target sense-of-heat setter is adopted, and you may make it this 
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target sense-of-heat setter amend the target sense of heat So with the directivity that it is hot or cold, in 
operation of this invention. Moreover, if in charge of operation of this invention, based on the following 
several 26, it may be made to perform a setup of the target sense of heat So. 
[Equation 26] 

In So=K16, Tsint+K17, Tam+K18 and ST+K19, however this several 26, Sign Tsint expresses the skin 
temperature of the crew at the time of air-conditioning initiation. A deer is carried out and the thermal 
load with which crew was exposed before air-conditioning initiation, momentum, and the target sense of 
heat So in consideration of the thermal load to the vehicle interior of a room can be set up based on this 
several 26. 

[0041] In addition, Trint(s), Tsint(s), and all Tam(s) and STs may be used in a setup of the target sense 
of heat. For example, as amendment by Trint, and Tarn and ST is added to this on the basis of the skin 
temperature at the time of the air-conditioning initiation decided as a result of the thermal load with 
which crew was exposed before entrainment, crew's momentum, the vehicle indoor environment 
immediately after entrainment, and the thermal load condition to the vehicle interior of a room, the 
target skin temperature So may be set up. Moreover, even after skin temperature is stabilized by the 
target skin temperature So, it does not need to continue taking constant value always, and change it 
periodically or in random number, it makes the sense of heat produce fluctuation, and you may make it 
raise the amenity whenever [ vehicle room air temperature ]. Moreover, in said example, although the 
example which applied this invention to the air-conditioning control unit for cars was explained, it may 
replace with this and you may carry out with the application of this invention to an air-conditioning 
control unit for home use. 

[0042] Moreover, without restricting to a three-stage, as the direction Gr of the blowdown of each 
blowdown grills 80 and 90 was stated to said example in operation of this invention, as it changes 
linearly, you may carry out. Moreover, you may control to diffuse blowdown airstream, without 
changing the direction Gr of the blowdown of each blowdown grills 80 and 90 from IN to OUT in 
operation of this invention. Moreover, in operation of this invention, it replaces with modification 
control of the direction Gr of the blowdown of each blowdown grills 80 and 90, and when skin 
temperature difference **Tsf is large, it is made BENTI rhe SHOMMODO, and when skin temperature 
difference **Tsf is small, as blowdown Mohd of an air-conditioning control device is made into a 
bilevel mode or heat mode, he may be carried out. Moreover, in switching to diffusion control from 
centralized control like said example, the diffuser of an air duct 20 is formed in the backseat side of the 
car concerned, and airstream may be made to blow off from this diffuser preferentially. 

[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the air-conditioning control unit suitable for adopting it 
as a car, a common building, etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Thus, to reduce this skin temperature difference, when said decision skin 
temperature difference is large, by making said target skin temperature into an index, it controls so that 
the airstream blowdown state control means 7 turns said airstream to human being and blows off 
intensively. On the other hand, since it controls to reduce said space temperature gradient so that the 
airstream blowdown state control means 7 blows off said airstream in diffusion in said air-conditioned 
space by making said target temperature into an index when said decision skin temperature is small 
However the temperature environment of said air-conditioned space inside and outside may change, air- 
conditioning in said air-conditioned space is controllable proper, always securing the temperature sense 
of a request of human being proper. Saving power of this seed equipment can be realized without being 
able to eliminate useless control of this compressor, consequently following unnecessary power 
consumption on said compressor, since in this case it controls the travel of said compressor by making 
this decision skin temperature difference into an index when said decision skin temperature difference of 
the travel control means 8 is large, and the travel of said compressor is controlled by making said space 
temperature gradient into an index when said decision skin temperature difference is small. 
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PRIOR ART 



[Description of the Prior Art] In order to raise the amenity as shown in the former, for example, JP,1- 
2297 13, A, there are some which detect crew's actual skin temperature as sense-of-heat information of 
the crew of a car, and controlled air-conditioning of the vehicle interior of a room, moreover, when the 
skin temperature as crew's sense-of-heat information is detected about no crews In order to secure the 
crew who has not detected skin temperature, and the warm temperature-amenity of the whole vehicle 
interior of a room It is possible to control airstream to blow off the airstream which was blowing off 
intensively towards human being in diffusion in air-conditioning space as are shown in the Japanese- 
Patent-Application-No. No. 42632 [ three to ] specification and the detected actual skin temperature 
approaches target skin temperature. Moreover, what controlled the capacity or the rotational frequency 
of a compressor can be considered as are shown in the Japanese-Patent- Application-No. No. 43674 
[ three to ] specification and actual skin temperature approaches target skin temperature as what 
combines the improvement in the amenity and saving power by skin temperature detection, and is 
realized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, what is shown in above-mentioned JP, 1-2297 13, A 
or a Japanese-Patent- Application-No. No. 42632 [ three to ] specification is not taken into consideration 
at all about saving power, although crew's amenity improves, moreover, in what is shown in a Japanese- 
Patent-Application-No. No. 43674 [ three to ] specification Since the acquaintance condition of actual 
skin temperature and target skin temperature is controlled against the index, If the skin temperature of 
the crew (for example, operator) who has detected skin temperature tends to approach target skin 
temperature, a blowdown state control means tends to blow off airstream to air-conditioning space in 
diffusion and it is going to lower the temperature of the whole vehicle interior of a room It serves as 
small capacity operation, and the blowdown rate of blowdown air of the compressor controlled by the 
index in how depending on which skin temperature similarly approaches is also slow, the capacity 
which lowers the temperature of air-conditioning space is insufficient, and it has the fault that all crews 
cannot be provided with comfortable air-conditioning. Then, this invention also tends to secure saving 
power to improvement in the amenity, and coincidence in an air-conditioning control unit that the above 
mentioned should be coped with. 
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MEANS 



[Means for Solving the Problem] The variable-capacity mold compressor which operates a refrigerating 
cycle in solution of the above-mentioned technical problem so that the configuration of this invention 
may be illustrated in drawin g 1 , A space temperature detection means 1 to detect the actual temperature 
in air-conditioned space as space temperature, A space temperature-gradient decision means 2 to 
determine the difference of the target space temperature in said air-conditioned space, and said detection 
space temperature as a space temperature gradient, A skin temperature detection means 3 to detect the 
actual skin temperature of human being in said air-conditioned space, A target skin temperature decision 
means 4 to determine target skin temperature based on said detection skin temperature, A skin 
temperature difference decision means 5 to determine the difference of said decision target skin 
temperature and said detection skin temperature as a skin temperature difference, The temperature of the 
airstream which blows off in said air-conditioned space so that this decision skin temperature difference 
may be reduced, when said decision skin temperature difference is large is controlled. Moreover, 
airstream ********** 5 which controls the temperature of said airstream to reduce said space 
temperature gradient when said decision skin temperature difference is small, Turn said airstream to 
human being and it blows off intensively so that said decision skin temperature difference may be 
reduced, when said decision skin temperature difference is large. Moreover, an airstream blowdown 
state control means 7 to control said airstream to reduce said space temperature gradient when said 
decision skin temperature difference is small in order to blow off in diffusion in said air-conditioned 
space, It is in having made it consist of a travel control means 8 which controls the travel of said 
compressor based on this decision skin temperature difference when said decision skin temperature 
difference is large, and controls the travel of said compressor based on said space temperature gradient 
when said decision skin temperature difference is small. 
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OPERATION 



[Function] The space temperature detection means 1 detects the actual temperature in air-conditioned 
space as space temperature by having carried out the deer and having constituted this invention in this 
way. The skin temperature detection means 3 detects the actual skin temperature of human being in said 
air-conditioned space. The space temperature-gradient decision means 2 determines the difference of the 
target space temperature in said air-conditioned space, and said detection space temperature as a space 
temperature gradient. If the target skin temperature decision means 4 determines target skin temperature 
based on said detection skin temperature and the skin temperature difference decision means 5 
determines the difference of said decision target skin temperature and said detection skin temperature as 
a skin temperature difference The temperature of said airstream is controlled so that the temperature of 
the airstream which blows off in said air-conditioned space is controlled to reduce this decision skin 
temperature difference when said decision skin temperature difference is large, and airstream 
********** 6 reduces said space temperature gradient, when said decision skin temperature difference 
is small. Moreover, to turn said airstream to human being, to blow off intensively so that said decision 
skin temperature difference may be reduced when said decision skin temperature difference is large, and 
to reduce said space temperature gradient, when said decision skin temperature is small, the airstream 
blowdown state control means 7 controls said airstream so that it may blow off in diffusion in said air- 
conditioned space. Moreover, when said decision skin temperature difference is large, the travel of said 
compressor is controlled based on this decision skin temperature difference, and the travel control means 
8 controls the travel of said compressor based on said space temperature gradient, when said decision 
skin temperature difference is small. 
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EXAMPLE 



[Example] Hereafter, if a drawing explains - example of this invention, drawing 2 - drawing 4 show the 
example by which this invention was applied to the air-conditioning control unit for cars. This air- 
conditioning control device has the air duct 20 equipped in engine room 10a of the car concerned, in this 
air duct 20, it applies down-stream from that upstream, and the inside-and-outside mind switch damper 
30, a blower 40, an evaporator 50, the air mix damper 60, the heater core 70, and the blowdown grills 80 
and 90 of a pair are arranged. The inside-and-outside mind switch damper 30 is switched to the open air 
installation location, and permits the inflow as airstream of the open air through open air inlet 21a into 
an air duct 20. Moreover, the inside-and-outside mind switch damper 30 is switched to the bashful 
installation location, and permits the inflow as bashful airstream in vehicle room 10b through bashful 
inlet 21b into an air duct 20. 

[0008] A blower 40 is introduced according to the rotational speed of the blower motor M driven by 
drive circuit 40a as airstream through the inside-and-outside mind switch damper 30 into an air duct 20, 
and ventilates towards an evaporator 50. An evaporator 50 cools the airstream from a blower 40 
according to actuation of variable-capacity mold compressor 50a of the refrigerating cycle of an air- 
conditioning control device. Compressor 50a operates in response to power alternatively from the engine 
of the car concerned, and the capacity of this compressor 50a changes according to actuation of capacity 
controlling mechanism 50b. A residual cooling air style is turned to each blowdown grills 80 and 90, 
and the air mix damper 60 makes it flow while it is driven by servo motor 60a and makes the cooling air 
style from an evaporator 50 flow into the heater core 70 according to the opening. As shown in drawing 
3 , each blowdown grills 80 and 90 counter the right-and-left both sides of the auxiliary seat 1 1 in 
vehicle room 10b, are arranged by each diffusers 22 and 23 of an air duct 20 in the left-hand side 
anterior part of a dashboard 12, they drive the blowdown grill 80 by servo motor 80a, make right and 
left rock each louvers 81-81, and change the direction of the blowdown airstream from a diffuser 22. On 
the other hand, drive the blowdown grill 90 by servo motor 90a, it makes right and left rock each louvers 
91-91, and changes the direction of the blowdown airstream from a diffuser 23. 
[0009] The actuation switch SW is operated when operating an air-conditioning control unit, and it 
produces an actuation signal, temperature setter 100a is operated when setting the temperature in vehicle 
room 10b as desired temperature ~ having — the temperature of this request — preset temperature — it 
generates as a signal. As bashful ** sensor 100b is shown in drawing 2 , it is arranged in the right-and- 
left center section of the front wall of a dashboard 12, and atmospheric temperature sensor 100b detects 
the actual temperature in vehicle room 10b, among these it generates as an inner atmospheric 
temperature detecting signal. Outside-air-temperature sensor 100c detects the actual temperature of the 
open air of the car concerned, and generates it as an outside-air-temperature detecting signal. lOOd of 
sun sensors is arranged in the right-and-left center section of the upper wall of a dashboard 12, lOOd of 
this sun sensor detects the actual intensity of radiation which carries out incidence into vehicle room 
10b, and they generate it as a detection signal of a solar radiation level. Skin temperature sensor lOOe is 
constituted by the infrared sensor, and this skin temperature sensor lOOe is countered and arranged in the 
head of the crew who sat down in an auxiliary seat 1 1 in the upper wall first transition left section in 
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vehicle room 10b, as shown in drawing 2 . Carrying out a deer, this skin temperature sensor lOOe 
generates the skin temperature detecting signal which detects the infrared radiation emitted from crew's 
head, and expresses the skin temperature of this head. 

[0010] lOOf of coolant temperature sensors detects the actual temperature of the cooling water in the 
engine-coolant network of the car concerned, and they are generated as a water temperature detection 
signal. Deguchi ** sensor lOOg, the actual temperature of the blowdown airstream of the outlet of an 
evaporator 50 is detected, and it generates as a port temperature detection signal. A-D converter 1 10 -- 
the preset temperature from temperature setter 100a — a signal, the inner atmospheric temperature 
detecting signal from bashful ** sensor 100b, the outside-air-temperature detecting signal from outside- 
air-temperature sensor 100c, the detection signal of a solar radiation level from lOOd of sun sensors, the 
skin temperature detecting signal from skin temperature sensor lOOe, the water temperature detection 
signal from lOOf of coolant temperature sensors, and the port temperature detection signal from Deguchi 
** sensor lOOg are generated as the 1st - the 7th digital signal. A microcomputer 120 performs a 
computer program by co-operation with A-D converter 110 according to the flow chart shown in 
drawing 5 , drawing 6 , and drawing 7 , and carries out data processing required for drive circuit 40a, 
capacity controlling mechanism 50b, and drive control of each servo motors 60a, 80a, and 90a during 
this activation. However, the above-mentioned computer program is beforehand memorized by ROM of 
a microcomputer 120. Moreover, a microcomputer 120 answers closing of the ignition switch IG of the 
car concerned, electric power will be supplied to it from Dc-battery Ba, will be in an operating state, 
answers an actuation signal from the actuation switch SW, and starts activation of a computer program. 
[001 1] In this example constituted as mentioned above, the engine of the car concerned shall be started 
based on closing of an ignition switch IG. Moreover, if an actuation signal is generated from the 
actuation switch SW, according to the flow chart of draw i n g 5 , drawing 6 , and drawin g 7 , by step 200, 
a microcomputer 120 will start activation of a computer program and will process initialization at the 
following step 210. subsequently, a microcomputer 120 receives each value (the following and preset 
temperature ~ it is called Tset, bashful ** Tr, outside air temperature Tarn, intensity of radiation ST, 
skin temperature Ts, water temperature Tw, and Deguchi ** Te) of the 1st - the 7th digital signal from 
A-D converter 1 10 at step 220. 

[0012] A microcomputer 120 determines the desired value (henceforth the target sense of heat So) of 
crew's hot sense of heat of being cold, at step 230 the appropriate back according to the outside air 
temperature Tarn and intensity of radiation ST in initial bashful ** Trint and step 220 based on the 
following several 1. This means that the target sense of heat So is set up by making into a factor the 
thermal load with which crew was exposed, and the thermal load condition into vehicle room 10b before 
starting the air-conditioning control by the air-conditioning control unit concerned. 
[Equation 1] 

In So=Kl, Trint+K2, Tam+K3 and ST+K4, however several 1, each signs Kl, K2, K3, and K4 express a 
constant. Moreover, initial bashful ** Trint is equivalent to bashful ** Tr at the time of generating of the 
actuation signal from the actuation switch SW (at namely, the time of air-conditioning initiation of the 
air-conditioning control unit concerned), and is temporarily memorized by RAM of a microcomputer 
120 at the time of generating of this actuation signal. Moreover, it was determined that several one 
realized the property shown in drawing 8 , and this ROM of several 1 microcomputer 120 memorizes 
beforehand. In this case, the property of drawing 8 defines outside air temperature Tarn for the target 
sense of heat So as a parameter according to initial bashful ** Trint. 

[0013] A microcomputer 120 determines the skin temperature at the time of the stationary which attains 
this decision target sense of heat at this step 230 according to the decision target sense of heat So based 
on the following several 2 (henceforth skin temperature Tss at the time of a stationary) the appropriate 
back. 

[Equation 2] Tss= (So-K7) / K5, however this several 2 are defined as follows. Since strong 
functionality is between crew's actual sense of heat and actual skin temperature, the following several 3 
is materialized. 

[Equation 3] S=K5, Ts+K6, and (dTs/dt) +K7 ~ in this several 3, each sign K5, and K6 and K7 are 
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constants,' respectively. Moreover, (dTs/dt), the rate of a temporal response of skin temperature Ts (it is 
called skin temperature rate of change) is expressed. However, each constant in this several 3 has the 
value of the range pinpointed by the following several 4 which transformed and obtained several 3. 
[0014] 
[Equation 4] 

S={A(Ts-B) +C-(dTs/dt)} - alpha+K, however Sign A express the difference (namely, inclination) of 
the feeling memorized value of temperature to a difference of crew's skin temperature with the 
multiplier of the range of 0.4-1 .0. Sign B expresses the multiplier of the range of 32.8-35.0 for making 
skin temperature and temperature sense correspond to the difference of the feeling memorized value of 
temperature defined by the coefficient A. A constant C expresses the value of the range of 10.0-85.0 
which show contribution which the feeling memorized value of temperature of the rate of change of skin 
temperature receives. Sign alpha expresses the value over spacing of the feeling memorized value of 
****** temperature. Moreover, Sign K expresses the reference value of the feeling memorized value of 
temperature. In addition, the unit of skin temperature is **. Rate of a temporal response (dTs/dt) For 
example, they are (degree C /sec). 

[0015] moreover, above-mentioned temperature sense makes zero the reference value K at this time on 
the basis of the temperature sense which is not warmly or coolly, i.e., the feeling condition of nothing, a 
value alpha is set to 1 , and it changes from the temperature sense condition that temperature sense is not 
which, either to the hotter one ~ it is alike, and it follows, and becomes large, and temperature sense 
changes to the colder one conversely ~ if it determines that it is alike, and it follows and becomes small 
— temperature sense S ~ for example, it can express as follows. That is, a little "3" expresses ****, "2" 
expresses ******, "5" expresses **** very much and "0" expresses [ "4" expresses **** and / a little 
"1" expresses ****** and ] that it is not which, either. Moreover, "-2" expresses ******, a little "-3" 
expresses ****, a little "-1" expresses ******, and "-5" expresses [ "-4" expresses **** and ] **** very 
much. In addition, a reference value K may be defined corresponding to any of above-mentioned 
temperature sense, and reference values K may be values other than zero. Moreover, values alpha may 
be values other than "1", and they may be given with the variable which becomes large as they keep 
away from a reference value K. Then, in this several 3, S was set with So (dTs/dt), and it set with =0, 
and Ts was beforehand memorized to ROM of a microcomputer 120 in quest of several 2 by Tss and 
Lycium chinense. 

[0016] Subsequently, a microcomputer 120 determines skin temperature difference **Ts at this step 230 
according to skin temperature Tss based on the following several 5 at the time of the skin temperature Ts 
in step 220, and a stationary. 

[Equation 5] **Ts=Ts-Tss, however this ROM of several 5 microcomputer 120 memorize beforehand. 
[0017] Thus, after data processing in step 230 is completed, a microcomputer 120 determines the target 
blast weight V at the following step 240 according to skin temperature difference **Ts in step 230 based 
on the V-**Ts pattern data which specify the relation between the target blast weight V from the blower 
40 shown by drawing 9 , and skin temperature difference **Ts stair-like. However, V-**Ts pattern data 
are the following, and are made and obtained, when the blast weight which crew senses is comfortable 
in ** **Ts by boiling various **Ts(es) and changing them was investigated experimentally, the result as 
shown in drawing 10 was obtained. According to this, liking blast weight with lower crew is admitted as 
**Ts decreases. The deer was carried out, above-mentioned V-**Ts pattern data were set up based on 
the experimental result as shown in this drawing 10 , and it memorized beforehand to ROM of a 
microcomputer 120. 

[0018] After data processing in step 240 is completed as mentioned above, based on the Gr-**Ts pattern 
data with which a microcomputer 120 expresses with the following step 250 each blowdown direction 
Gr of both the blowdown grills 80 and 90 shown by the characteristic curve Ld of drawing 1 1 , skin 
temperature difference **Ts, and the relation of a between, the direction Gr of the blowdown is 
determined according to skin temperature difference **Ts in step 230. Here, the derivation basis of Gr- 
**Ts pattern data is explained. According to approach to the target sense of heat So of crew's actual 
sense of heat S accompanying reduction of skin temperature difference **Ts, crew comes to like 
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reduction of blowdown airstream as mentioned above. For this reason, while skin temperature difference 
**Ts is large, when each blowdown direction Gr of both the blowdown grills 80 and 90 is turned to 
crew and skin temperature difference **Ts becomes small, each blowdown direction Gr of both the 
blowdown grills 80 and 90 can be shifted from crew's location, and it is made to turn in vehicle room 
10b. This means that each blowdown direction Gr of both the blowdown grills 80 and 90 is controlled to 
blow off so that it blows off so that skin temperature difference **Ts may be reduced, airstream is 
turned to crew and it blows off intensively when skin temperature difference **Ts is large, and the space 
temperature gradient in vehicle room 10b may be reduced, when skin temperature difference **Ts is 
small, and to blow off airstream in diffusion in air-conditioned space. 

[0019] However, each blowdown direction Gr of both the blowdown grills 80 and 90 expresses with IN 
the direction turned to in the center of right and left of the auxiliary seat 1 1 , and expresses the direction 
[ both sides / of the auxiliary seat 1 1 / right-and-left ] outside shifted with OUT. Moreover, since sense 
of incongruity would be given to crew when each blowdown direction Gr of both the blowdown grills 
80 and 90 changes suddenly, the direction of middle of the direction Gr of the blowdown of HALF was 
defined between IN and OUT. The deer was carried out, the relation between the direction Gr of the 
blowdown shown by the characteristic curve Ld of drawing 11 and skin temperature difference **Ts 
was determined as Gr-**Ts pattern data, and it memorized beforehand to ROM of a microcomputer 120. 
In addition, the hysteresis of a characteristic curve Ld prevents the change to IN of the direction Gr of 
the blowdown from OUT, or generating of hunting at the time of the reverse change. Moreover, the 
decision of change to another side from one side of the directions IN and OUT of both blowdown is 
made through the direction HALF of the blowdown. 

[0020] Next, in step 255, when it is distinguished that the direction Gr of the blowdown is except OUT 
(IN or HALF), the skin temperature Ts (n+1) after sampling-time spacing **t (sec.) which needs a 
microcomputer 120 in order to maintain crew's sense of heat S uniformly at step 260 based on the 
following several 6 is determined according to the skin temperature Ts in step 220, and the target sense 
of heat So in step 230. 

[Equation 6] Ts(n+1) = {(So-K7) **t+K6 and Ts (n)} /(**t and K5+K6) 

However, this several 6 sets Ts in several 3 to Ts (n+1), (dTs/dt) is set to [{Ts(n+1)-Ts(n)} / **t], it is 
what transformed and calculated several 3, and this ROM of several 6 microcomputer 120 memorizes 
beforehand. However, in this several 6, Ts (n) shows current skin temperature, and Ts (n+1) expresses 
the skin temperature after t (sec). 

[0021] The appropriate back, in each steps 270 and 280, a microcomputer 120 is the following, makes 
the target vehicle room temperature Ta and target ********** j ao> an( j ope rates sequentially. If the 
target skin temperature Ts (n+1) given every moment by several 6 is realizable, crew's sense of heat S is 
uniformly maintainable. That is, as shown in drawing 12 , in order to make the sense of heat S 
regularity, when crew's skin temperature is high, change of skin temperature is given with big rate of 
change (an alternate long and short dash line shows in drawing 12 ), and when the skin temperature at 
the time of entrainment is low, change of skin temperature can be given with small rate of change (a 
broken line shows in drawing 12 ). 

[0022] Subsequently, it thinks that a time change of the difference of the amount of thermogenesis from 
crew's interior of the body and the heat release to the outside of the body gives change to skin 
temperature, and asks for whenever [ for realizing skin temperature Ts (n+1) after t (sec.) / vehicle room 
air temperature ] as a target vehicle room temperature Ta based on the skin model of crew's body. In this 
case, the skin model adopted by this example becomes as stratum cutaneum membranae tympani 
supposing the model of n layers, as drawing 13 shows. A deer is carried out, temperature of the i-th layer 
is set to Tsi, the temperature of each class is expressed with the several 7 following difference equation, 
and temperature Ts2-Tsn-1 of each class is calculated by solving this difference equation. 
[Equation 7] 

In Ai-Tsi=Bi-Tsi+l+Ci-Tsi-l+Di this example, the skin temperature Ts (n+1) after t (sec.) is given to 
Tsi as boundary condition, and the in-the-living-body deep part temperature Tb is given to Tsn. 
[0023] Moreover, the sum of the heating value Qbi and the amount Qmi of metabolic turnover 
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(temperature of the n-lst layers) Ts (n-1) of the 2nd layer which solve the alliance difference equation 
shown in several 7, and are obtained. 
[Equation 15] Qcd=K13- {Ts2-Ts (n+1)} 

However, in this several 15, a sign K13 expresses a constant. Next, the heat gain Qr by solar radiation is 
given according to the intensity of radiation ST in step 220. Moreover, the amount Qe of latent heat by 
evaporation of sweat is given by the following several 16. 
[Equation 16] 

„ w , „ (TsL -3f. l)/s . 

However, the sign Mrsw in this several 16 is expressed by the following several 17. 
[0028] 

[Equation 17] 

Mrsw=250 and sigmacr-100 -(sigmacr)- (sigmask) 

Moreover, sigmask and sigmacr in this several 17 are expressed by the following several 18 and several 
19, respectively. 
[Equation 18] 

2 s k = {( ZT8l)/L| - CI 
[Equation 19^ 

Zcr = { E T s i / ( n - L ) } - C 2 

I- L+l 

However, in several 18, a sign CI expresses a constant. Moreover, in several 19, a sign C2 expresses a 
constant. Moreover, sigmask shall show the mean temperature from a skin front face to the Lth layer, 
sigmacr shall show the mean temperature from the Lth layer to the deepest part, and Qe shall not exceed 
saturation evaporation, in addition, An 1 by A.P.Gagge, J.A.J.Stolwijk, and Y.Nishi if in charge of 
determining the operation approach of this amount Qe of latent heat and P247- it referred to 262 or 1971 
reference. Effective Temperature ScaleBased on a Simple Model of HumanPhysiologycal Regulatory 
ResposeASHRAE Trans Vol.77 and Part 

[0029] The target vehicle room temperature Ta is searched for by substituting for 14 above Qcd, Qr, and 
Qe which were calculated as mentioned above, and substituting the target skin temperature Ts (n+1) for 
which Ts of the same number 14 was asked by several 6. And in this example, the target vehicle room 
temperature Ta searched for from several 14 is made into the laying temperature Tset of control 
whenever [ vehicle room air temperature ], and the need blowdown temperature Tao is calculated, and 
the target opening of the air mix damper 60 is determined in consideration of the water temperature Tw 
and Deguchi ** Te in step 220. 

[0030] Thus, after data processing in steps 270 and 280 is completed, a microcomputer 120 sets to the 
following step 290. After performing the following control, using **Ts, (dTs/dt), and (Ts-Tsamp) Ts as 
an index, At step 300, the blast weight of the blower 40 based on the target opening of the air mix 
damper 60 based on the result of an operation in steps 280 and 290 and the decision result in step 240, 
the capacity of compressor 50a based on the result of an operation in step 290, etc. are outputted. 
However, in (Ts-Tsamp), Tsamp expresses the skin temperature which should be made after sampling- 
time **t. Therefore, (Ts-Tsamp) is in agreement with -(dTs/dt) -**t. If it is at the air conditioning and 
heating time and change of these indexes is considered, as drawing 14 (A) shows, and **Ts and (dTs/dt) 
(Ts-Tsamp) change which approaches zero with time amount are carried out and it is shown in drawin g 
14 (B), Ts will change so that Tso may be approached. 

[0031] If each index similarly arranges the need capacity of an air conditioner, **Ts, (dTs/dt), and (Ts- 
Tsamp) will change focusing on zero, and as shown in drawing 15 (A), as Ts is shown in drawing 15 
(B), they will change focusing on Tso. In this case, cooling capacity is so large that **Ts, (dTs/dt), and 
(Ts-Tsamp) Ts become large at a plus side as shown in drawing 15 (A) and (B), and it becomes the form 
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thermogenesis by the blood flow is given to Di as a generation term. In the layer of eye i (i=2-n) watch, 
the blood of temperature Tb is flowing by the flow rate Vbi according to the temperature Tsi of a layer 
here, and the heating value Qbi by the blood flow is supplied. However, this Qbi is expressed with the 
following several 8. 
[Equation 8] Qbi=K8andVbi- (Tb-Tsi) 

However, in several 8, a sign K8 expresses a constant. Here, a flow rate Vbi can be expressed as a 
function of the temperature Tsi of the i-th layer, and is expressed by the following several 9. 
[Equation 9] 

V b i = i ( T s l K *) 

However, a sign K9 expresses a constant. 

[0024] Moreover, the amount Qmi of metabolic turnover thermogenesis according to the temperature of 
a layer occurs by a living body's metabolic turnover activities, and it is expressed with each class by the 
following several 10. 
[Equation 10] 



Qmi = K 10 -2 

However, in several 10, each signs K10, Kl 1, and Kg express a constant, respectively. A deer is carried 
out, the sum of Qbi and Qmi which were calculated by above-mentioned several 8 and several 10 is 
substituted for several 9 Di, the obtained alliance difference equation is solved by the well-known 
solution method, and the temperature of a layer is searched for. In addition, if in charge of the 
calculation approach decision of Vbi and Qmi, it referred to calculation of the skin blood stream in the 
heat flow rate analysis by the heat transport model of the peripheral circulation by ******, a medical 
electron, bionics, the 23rd volume, No. 7, pp503 - December, 1985 [ 508 or ], and Masahiro Iwatani, a 
medical electron and bionics, the 20th volume, No. 4, and the reference in pp249 - August, 1982 [ 255 



[0025] Next, it is thought that the income and outgo of the heat in a skin front face balance supposing 
the conduction heating value Qcd between the layers inside a skin front face and this front face, the heat 
gain Qr by solar radiation, and the amount Qe of latent heat by evaporation of sweat as shown in the 
following several 1 1 . 

[Equation 1 1] Qcd+Qr+Qe+Qcv=0 and the emission heating value Qcv by the convection current set the 
heat transfer rate of air to alpha, set a target vehicle room temperature to Ta, and are expressed by the 
following several 12 by setting skin temperature to Ts. 
[Equation 12] Qcv=alpha- {Ta-Ts (n+1)} 

However, alpha in this several 12 sets an air speed to V, and is expressed by the following several 13 as 
this V function of theK12th power. 



However, in this several 13, a sign K12 expresses a constant. A deer is carried out, and when several 12 
is substituted and transformed into several 1 1, the target vehicle room temperature Ta is expressed by 
the following several 14. 

[Equation 14] Ta=Ts-(Qcd+Qr+Qe)/alpha or when cutting, several 14 shows Ta, then a good thing for 
the target vehicle room temperature for setting skin temperature to Ts (n+1) under Qcd, Qr, and Qe. 
Therefore, the target vehicle room temperature Ta for realizing target skin temperature Ts (n+1) after **t 
(sec.) for which it asked by several 6 can be searched for by solving this several 14. 
[0027] First, the conduction heating value Qcd between the layers inside a skin front face and this front 
face is calculated based on the following several 1 5 using the temperature Ts2 and skin temperature 
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where heating capacity becomes large, so that **Ts, (dTs/dt), and (Ts-Tsamp) Ts become large on the 
other hand at a minus side. There are the capacity and the rotational frequency of compressor 50a in the 
factor related to the power when making the need capacity for attaining this crew's sense of heat. A deer 
is carried out, and the capacity or the rotational frequency of compressor 50a is decreased as the target 
skin temperature which attains the target sense of heat with crew's actual comfortable skin temperature 
in step 220 is approached. That is, there are the sense of heat whose skin temperature is the factor of the 
amenity, and strong correlation, by using the strong skin temperature of the sense of heat and correlation 
as an index, as shown in drawing 15 (A) and (B), the capacity (need capacity for making the sense of 
heat regularity) which crew needs each time can be known, and futility can be lost as air-conditioning. 
Consequently, the sense of heat which is the factor of the amenity is attained in saving power. 
[0032] Moreover, the map as shown in drawing 16 is beforehand memorized by ROM of a 
microcomputer 120. That is, in control by **Ts, **Ts (difference of the current skin temperature Ts and 
the target skin temperature Tso at the time of the stationary which makes the sense of heat) is taken 
along an axis of abscissa, the opening of the air mix damper 60, the capacity of compressor 50a, and a 
rotational frequency are taken along an axis of ordinate, and **Ts is divided into five fields. **Ts takes 
the value to which the capacity of compressor 50a is the minimum value, and the rotational frequency of 
compressor 50a is the minimum value, and the opening of the air mix damper 60 attains target 
blowdown temperature further on both sides of zero by the air mix damper regulatory region Zl of a 
(**Ts)-(**Ts) b. 

[0033] Moreover, **Ts is air mix damper regulatory region. The value to which it is an air conditioning 
side, and the rotational frequency of compressor 50a is the minimum value in the large (**Ts) capacity 
regulatory region of b-(**Ts) c, and the opening of the air mix damper 60 is air conditioning side 
maximum, and the capacity of compressor 50a was in direct proportion to **Ts further from Zl is taken, 
moreover, **Ts the capacity control area Z2 — an air conditioning side ~ it is — large (**Ts) revolving- 
speed-control field Z3 of c-(**Ts) d **** — the capacity of compressor 50a is maximum, and the 
opening of the air mix damper 60 is air conditioning side maximum, and the value to which the 
rotational frequency of compressor 50a was in direct proportion to **Ts is taken further. Furthermore, 
**Ts is an air conditioning side from the revolving-speed-control field Z3, and the rotational frequency 
of compressor 50a is maximum in the large field Z4, and the capacity of compressor 50a is maximum, 
and the opening of the air mix damper 60 takes air conditioning side maximum further. In addition, the 
air mix damper 60 is a field by the side of heating from air conditioning side maximum. In Z5, since 
circulation of a refrigerant is unnecessary, it will be in the idle state of compressor 50a. 
[0034] The map of drawing 16 Thus, since [ for example, ] this power difference cannot be judged in 
each index even if a difference has compressor 50a in the same capacity by the case of the rotational 
frequency max in 80 (%) capacity, and 1 00 (%) capacity in the case of a rotational frequency 80 (%), 
When the fields Z2 and Z3 which control the factor of a rotational frequency and capacity independently 
are created and it becomes max in the field, he uses, using together with other factors, and is trying to 
plan capacity increase, on the other hand, the case where it is distinguished in step 255 that the direction 
Gr of the blowdown is OUT ~ a microcomputer 120 ~ step 310 ~ the following several 20 — being 
based — the preset temperature from A-D converter 110 — the target blowdown temperature Taoout is 
calculated according to Tset, bashful ** Tr, outside air temperature Tarn, and intensity of radiation ST. 
[Equation 20] Each signs K13, K14, K15, K16, and K17 are constants in Taoout=K13, Tset-K14, Tr- 
K15, ST-K16 and Tam-K17, however several 20. subsequently, the microcomputer 120 — the following 
step 320 — several 21 — being based — the preset temperature from A-D converter 110 — the difference 
of Tset and bashful ** Tr is calculated. 

[Equation 21] **Tr=Tr-Tset [0035] The map as shown by drawing 17 is beforehand memorized by 
ROM of a microcomputer 120, and a microcomputer 120 determines the operational status of 
compressor 50a as it at the following step 330 according to the aforementioned **Tr based on this map. 
Drawing 17 takes **Tr along an axis of abscissa, the opening of the air mix damper 60, the capacity of 
compressor 50a, and a rotational frequency are taken along an axis of ordinate, and **Tr is divided into 
five fields. **Tr sandwiches zero and it is the air mix damper regulatory region of a (**Tr)-(**Tr) b. In 
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Zl, the capacity of compressor 50a is the minimum value, and the rotational frequency of compressor 
50a is the minimum value, and the value to which the opening of the air mix damper 60 attains target 
blowdown temperature is taken further. Moreover, rather than the air mix damper regulatory region Zl, 
it is an air conditioning side, and the rotational frequency of compressor 50a is the minimum value in the 
large (**Tr) capacity regulatory region of b-(**Tr) c, and the opening of the air mix damper 60 is air 
conditioning side maximum, and **Tr takes further the value to which the capacity of compressor 50a 
was in direct proportion to **Tr. 

[0036] Moreover, **Ts is an air conditioning side from the capacity control area Z2, and it is the large 
(**Tr) revolving-speed-control field of c-(**Tr) d. In Z3, the capacity of compressor 50a is maximum, 
and the opening of the air mix damper 60 is air conditioning side maximum, and the value to which the 
rotational frequency of compressor 50a was in direct proportion to **Tr is taken further. Furthermore, 
**Tr is an air conditioning side from the revolving-speed-control field Z3, and the rotational frequency 
of compressor 50a is maximum in the large field Z4, and the capacity of compressor 50a is maximum, 
and the opening of the air mix damper 60 takes air conditioning side maximum further. In addition, the 
air mix damper 60 is a field by the side of heating from air conditioning side maximum. In Z5, since 
circulation of air conditioning is unnecessary, it will be in the idle state of compressor 50a. 
[0037] The map of drawing 17 Thus, since [ for example, ] this power difference cannot be judged in 
each index even if a difference has compressor 50a in the same capacity by the case of the rotational 
frequency max in 80 (%) capacity, and 100 (%) capacity in the case of a rotational frequency 80 (%), 
When the fields Z2 and Z3 which control the factor of a rotational frequency and capacity independently 
are created and it becomes max in the field, he uses, using together with other factors, and is trying to 
plan capacity increase. In addition, without restricting to an infrared sensor as skin temperature sensor 
lOOe in operation of this invention, the sensor which adheres to crew's skin and carries out direct 
detection of the actual skin temperature may be adopted and carried out, and a simulation skin 
temperature sensor may be adopted and carried out. In this case, this simulation skin temperature sensor 
is a sensor which has the temperature in vehicle room 10b, an air current, and the structure that outputs 
the estimate of the skin temperature under radiation or humidity, and simulates generation of heat and 
heat dissipation of crew. Moreover, the crew of the seat of not only the person of a passenger seat but 
others is satisfactory for the crew who measures skin temperature, and two or more crews are 
satisfactory for him. 

[0038] Moreover, a blast weight pattern as shown in drawing 9 in operation of this invention is good 
also as a pattern not only a stair-like thing but continuous. Moreover, in said example, although blast 
weight was determined based on **Ts by several 5, to replace with this and what is necessary is just a 
value accompanied by change according to change of the sense of heat crew's body. For example, blast 
weight V may be calculated based on the following several 22, using skin temperature rate of change 
(dTs/dt) as an index of blast weight control of other formats. 
[Equation 22] V=K18- (dTs/dt) 

However, in this several 22, a sign K18 expresses a constant. Here, (dTs/dt) is calculated by the 
following several 23 which transformed several 3 and made the sense of heat S the target sense of heat 
So. 

[Equation 23] 

As shown in drawing 18 (A), criteria serve as zero, and the pattern of the blast weight in dTs/dt= {So- 
(K5 and Ts+K7)} / K6, however this index serves as a property which lowers blast weight as it 
approaches this. 

[0039] Moreover, in said example, although blast weight was determined based on **Ts by several 5, it 
may replace with this and the following several 24 may determine blast weight V using current skin 
temperature and the skin temperature Tsamp which should be made by the time of the sampling of t- 
hour after [ ** ] **. 
[Equation 24] 

V=K19and(Ts-Tsamp) =K19- (-Ts and **t) 

However, a sign K19 expresses a constant, moreover — this index — several 22 — setting (dTs/dt) — it 
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considers as the value which asks, next calculates (-(dTs/dt) -**t) (Ts-Tsamp), and considers as an 
index. In the property of this index, blast weight is lowered, so that criteria approach this by zero, as 
shown in drawing 18 (B). 

[0040] Furthermore, the following several 25 may determine blast weight V, using skin temperature Ts 
as it is. 

[Equation 25] In V=K20, Ts, however this index, by doubling and using Tss calculated using several 2, 
skin temperature Ts serves as criteria and blast weight is determined until Ts is set to Tss (refer to 
drawing 18 (C)). Moreover, a proper target sense-of-heat setter is adopted, and you may make it this 
target sense-of-heat setter amend the target sense of heat So with the directivity that it is hot or cold, in 
operation of this invention. Moreover, if in charge of operation of this invention, based on the following 
several 26, it may be made to perform a setup of the target sense of heat So. 
[Equation 26] 

In So=K16, Tsint+K17, Tam+K18 and ST+K19, however this several 26, Sign Tsint expresses the skin 
temperature of the crew at the time of air-conditioning initiation. A deer is carried out and the thermal 
load with which crew was exposed before air-conditioning initiation, momentum, and the target sense of 
heat So in consideration of the thermal load to the vehicle interior of a room can be set up based on this 
several 26. 

[0041] In addition, Trint(s), Tsint(s), and all Tam(s) and STs may be used in a setup of the target sense 
of heat. For example, as amendment by Trint, and Tarn and ST is added to this on the basis of the skin 
temperature at the time of the air-conditioning initiation decided as a result of the thermal load with 
which crew was exposed before entrainment, crew's momentum, the vehicle indoor environment 
immediately after entrainment, and the thermal load condition to the vehicle interior of a room, the 
target skin temperature So may be set up. Moreover, even after skin temperature is stabilized by the 
target skin temperature So, it does not need to continue taking constant value always, and change it 
periodically or in random number, it makes the sense of heat produce fluctuation, and you may make it 
raise the amenity whenever [ vehicle room air temperature ]. Moreover, in said example, although the 
example which applied this invention to the air-conditioning control unit for cars was explained, it may 
replace with this and you may carry out with the application of this invention to an air-conditioning 
control unit for home use. 

[0042] Moreover, without restricting to a three-stage, as the direction Gr of the blowdown of each 
blowdown grills 80 and 90 was stated to said example in operation of this invention, as it changes 
linearly, you may carry out. Moreover, you may control to diffuse blowdown airstream, without 
changing the direction Gr of the blowdown of each blowdown grills 80 and 90 from IN to OUT in 
operation of this invention. Moreover, in operation of this invention, it replaces with modification 
control of the direction Gr of the blowdown of each blowdown grills 80 and 90, and when skin 
temperature difference **Tsf is large, it is made BENTI rhe SHOMMODO, and when skin temperature 
difference **Tsf is small, as blowdown Mohd of an air-conditioning control device is made into a 
bilevel mode or heat mode, he may be carried out. Moreover, in switching to diffusion control from 
centralized control like said example, the diffuser of an air duct 20 is formed in the backseat side of the 
car concerned, and airstream may be made to blow off from this diffuser preferentially. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is a correspondence Fig. to the publication of a claim. 

[Drawin g 2] It is the outline sectional view of the mechanical component of one example of the air- 
conditioning control unit for cars concerning this invention. 

[Drawing 3] It is the outline sectional view showing the relation between the direction of the blowdown 
of each blowdown grill, and an auxiliary seat. 

[Drawing 4] It is the electrical circuit block diagram of said air-conditioning control unit for cars. 
[Drawin g 5] It is the pre-stage of the flow chart which shows an operation of the microcomputer in 
drawing 4 . 

[Drawing 6] It is the inside step of the flow chart which shows an operation of the microcomputer in 
drawing 4 . 

[Drawing 7] It is the post-stage of the flow chart which shows an operation of the microcomputer in 
drawing _4 . 

[ Drawin g 8] It is the graph which shows the relation between the target sense of heat So and the initial 
temperature Trint. 

[Drawing 9] It is the graph which shows the relation between blast weight V and skin temperature 
difference **Ts. 

[Drawing 10] It is the graph which shows the relation between blast weight V and skin temperature 
difference **Ts. 

[Drawing 11] It is the pattern Fig. showing the relation between the direction Gr of the blowdown, and 
skin temperature difference **Ts. 

[Drawing 12] It is the graph which shows the temporal response of skin temperature Ts and the sense of 
heatS. 

[Drawing 13] It is drawing showing crew's skin model. 

[Draw in g 1 4] **Ts — and (dTs/dt) (Ts-Tsamp) it is the graph with which the time change at the time of 
heating of Ts or air conditioning is expressed to the graph list showing the time change at the time of air 
conditioning or heating. 

[Drawing 15] They are **Ts of air-conditioning need capacity, (dTs/dt), and (Ts-Tsamp) a graph 
showing relation with Ts. 

[Drawing 16] It is the map which expresses the relation between the opening of an air mix damper, and 
**Ts to the rotational frequency and capacity list of a compressor. 

[Drawing 17] It is the graph with which the relation between the opening of an air mix damper and **Tr 
is expressed to the rotational frequency and capacity list of a compressor. 

[Drawing 18] They are blast weight, (dTs/dt), and (Ts-Tsamp) a graph showing the relation between Ts 
(es). 

[Description of Notations] 

10b [ — An evaporator, 50a / — A compressor, 50b / — A capacity controlling mechanism, 60 / ~ An air 
mix damper, 70 / ~ 80 A heater core, 90 / — A blowdown grill, 100a / ~ A temperature setter, 100b / ~ 
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A bashful ** sensor, lOOd / - A sun sensor, lOOe / ~ A skin temperature sensor, 120 / - 
Microcomputer. ] - A vehicle room, 40 ~ A blower, 40a - A drive circuit, 50 



[Translation done.] 
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[Drawing 4] 
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